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CNi/MiO hLTO. 7~9. 0 ©®HT-^*-f -5 

bfe^ ^^^b^^^^-rswwu^^A^^ 



1 

, MfffSlARCDf&B!] " 

CNiD £v>#>H^ CMn3 t<D^)V 
it CNi/Mn] tLTO. 7~9. OfiD&fflT-^W'f 

t <t *) stt 'J •> a = * ^ v > # >m-&mitmm#- 1 

'J ^ •> A =. * -5r;i/ v > # >«-&&*b$!5t&#©88i§ 
*9^©^*«*»#cj;i>fTtv &^T% OUNgftt 

C J: !3 tSiffi 1 £IB»©)il* 'J >> A =. v T 

«wm**»» bfc^ AHRaa-r sn*8 1 ;sm 2 £ga 

tt^lWbtttM*:^ TB-lttSC (I) TJ«* 
Utl] 

Lix Ni y Mn, Q <t- v -z) 0 2 (I) 
C5S (I) tk xtt, 0<xSl. 2©Rt;aDs yS 
Ifzii-eti-etl, 0. 7|y/z^9. 0. Stf, 0^ 

i-y-z^o. 5 ©««*«& -rR-rfttK qmu m 

Ss Al, Cas Fe, o frt,t£2>mfre>M.1R£ 

imwmmm***. BETmz£zi£$kwmo. i~i 

0. 0m 2 /gCDfeCD-efeSii^S 17iM4©^ir 
{CgB«©S« U ^ A n y ir)V v > # >4*&IMb«B»tt 
©S!jt£&o 

*te«fls*«W*ik *v:7W*0. 5~3. Og/cc 

©*>©-e&3«#Ji i nm. 5 ©<^-r *x#»iciB«©;itK y 
^ a ^ y >r;i/ v > # >m-&m<h®)m#.<nMmjjm 0 

[»«9I7] ^^©e«'J^"i7A^-^5r;i/v>^> 
H^lWbW&i**** ^©* a» r^a©^BU©^ » 
atC^f-rSltl. 1 0JW±©t)©T-fc^»*ai753l6 
© I > iT ftfrlciB® ©Jf # 'J ^ •> A v v > # >a-& 
ifefctt0tt©K&;&&. 

[$691©PSII&i&SD!] 

[0 0 0 1] 

**v>#>»^»b«^©M36*iSfcHU »C» 
&®g£*U U^^A-i)jSTft©iE«i^Hi:bTffl 
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[0 0 0 2] 

[Skfco&ffi] u^^A-^a^tt, m*-* 

t^**.* ?«<Z>8imftS<!>«S£ bTfiiSt&fflf 
fcfc, 'J^Ai:, rm;PK = #$r/k v>^>^©S 

■Afe 1 j ^ ^ a — >^ vKfe^mitm, 'j*->av># 
[ooo3] m-armitmt L-c©^«-fb^>> mrs 

9<Ji:bs ^t4**»^LT^ ^tie>©®#^JSig^© 
-SB *ffe©^SJg?T-M«l b fc#iffi©a-&^Yb^fflW^ 
*ji«6?)tiT43!5, ^©4"T% LiNi,.» Mn x 0 2 

(0<x<l) -X:m.£ti2>mVlVTV2*-y>r)i,T?>j} 
^^iftfetfftg^n, 0iJx(is Solid State Ionics 

311-318(1992), J. Mater. Chem. 1149-1155(1996) % 
20 J. Power Sources 629-633(1997), J. Power Sources 4 
6-53(1998)^{r{± s Ogx^O. 5 ©^tta^'fb^© 

m-m<D-&f$.mtm&t<ti, ^4i®s*wi&^2D2o 

(2000)-efcfc, x=0. 5, IP%Ni/Mn=l©|l-fi 

[0004] zti^<D^m{bm<Dmm^mt l 

t **m<Dim. learnt; ^KStmiSi \^tz^ 
mm.<h-e&am*m\stz&, **©««:£«•«**«■& 

[0 0 0 5] b^b^AJ?,, ^93««©IM^t:J:2 

fc, S£*«ie.nt:^ss«y^^A-f -5r;i/v>*>a 
-^©ai^;u^-^aS:«S{S-rsfc»t:(i*m 

)v*-®m. u a»» & ii* ^«©ia«* rtffi-r * * ©•« * 

SCitASilajB^bfco 
[0 0 0 6] 

b J: -5 fc-rSBWH **mi±x 
b T ©S« V * A =. v T ;i/ v > ^ >a^i?{b^i|»i*:{c 
*3^5H58BP t gH'£P?*-r^<*$nfct.©7?$>oT, ^ 
oT> *^(i> S^S*#b, U^>>A-^«ri6© 
50 IE«ifS^Si:bTffloS{c» ; 5a*S«'Jf-^A^s"!r;v 



[0 0 0 7] 

v>«>*^|Mb«M!!M*:ftHfc«» , r4Cfct:«toTlilI 
131 S 5 d i: £HfcH b##BBJ!{cfiJjg ufc *,© 

'J 5=- t> a Stfb£*> k = » frJUft^fc £ v > # > b-& 
^s^HS^F CNi} i:v>3tf>®^ CMrO 
i:©^;Wt CNi/Mn] tlTO. 7~9. 0 ©Kffl 
Tr^W-f 3*7'J-£> «S$aa£<fc!) CMS*, 
t 5 Z. k £ <fc t> Btt U £ A = y > # >«^|Mb 
bfc&, B«^Mb«MM|:«C»»-r SAW U 
^■>>Ar:s»ir;i/V>jtr>a-&»fl3«»f*:©liiJi*«Cx * 
SgkfS. 
[0 0 0 8] 

v«^:*ft;fc4>&< k* v7-o&m<t-&®t=-y>r)vm 

[0 0 0 9] c«tt% Vf-O&mih'Bf®, -ytnvmib 

f*u>fyfc®*$ifim? £ft, ztit><D<Pti>tb. x^u- 
^bc^ws^^o^-^^ttjs^tt, m&mitm^o 
^Bftc^ttsNOx x so, m<Dim 

£ tt* £ # it b T SS? £ ft £ o 

[ooio] *©y*-«>Aawb^*4: bttt, 

^•MH, Li, O, Li OH, L i OH • H 2 O, 
L i 2 CO, , L i NO, , LiOCOCHs , Li 3 
(OCOC) 3 H 4 OH (*x.>»>J*-*Z0 , LiC 
H 3 , LiCs H 5 , L i C 1, Li im&mf £ft, 
4>"C\ LiOH-H 2 O, L i 2 CO,, LiNO,, 
LiCH, CO, ##£b<, LiOH • H, Oitlftlz 
bW 

[ o o 1 1 ] -ytDmib-syit bttt, nettle 

tt, 0"J;L«, NiO, Ni (OH) „ , NiOOH, N 
iCO, • 2Ni (OH) 2 • 4H 2 O, Ni (N 
O, ) 6H, O, NiSO, , NiSO, • 6H, 
O, Ni (OCO) 2 • 2H 2 O, Ni (OCOCH 
a ) 2 , NiCl, &&mf<oti, NiO, Ni 

(OH),, NiOOH, NiCO, • 2Ni (OH) 
2 • 4H, O, NiC, O, • 2H, 0#$?3:b<, N 
iO, Ni (OH) 2 , NiOOH^CJfSLK 

[0 0 1 2] X, 7>^>Itbtliv HflaftKfcfc, #J 

MnO, , Mn 2 0 3 , Mn, O* , MnOO 
H, MnCOj , Mn (NO, ) 2 , MnSO, , Mn 
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(OCOCH, ) , , Mn (OCOCH, ) , , MnC 
1 2 , MnCi, mwmfbiXs *Tr, MnO, , Mn 
2 0 3 , Mn, O, , MnOOHAW£b<, Mn 
0 2 , Mn 2 0 3 , Mn, 0« bV> 0 

[0 0 13] ft, #$BBjJfc*J^-C, SMB'J*-*A«U = 
vTftM., SU t v>^>jScD#-fb^kbTtt, 

io time-*- a So 

[0 0 14] X, #*«!fc::fc^Ttt\ mSE'J^^A^b 

t5^5U-(clt Cftf,©-fb^©flfet, v^«>^7 
A^-fb^f), ^"i'AM-fb^, #;i/S"5AffiWb-& 

^xft£ft3^Trftfr©<bl^#j£S£^*bT^Tfc<fc 
[0 0 15] CCT\ V^^AgWb"^, T)V^=. 

20 rj^^uh^b^kbTJi, v^*i/-i7z» N r;v^^i7 
A, *;i/^^A, atfn^^uKo^lMbfS, 7k^<b 
M> M&tS, ffiSK^, ^>^Xr>i 

^, *;i/^>^m, Th*M\3n. AP^Wb, ^•fb^ 
^#3*l:r<Dft3#, ^fte>©*iP5,, ^3U-Ybt*W 

StF, «y««ft:*»4N0» , SO, «©*»*(4Sfft 

[0 0 16] *©v<7^i/ii7AjSfb^kbT{i, 
BtJttt, ffi|^.{f, MgO, Mg (OH) 2 , Mg (NO 
30 3 ) 2 • 6H 2 O, MgSO, , Mg (OCO) 2 • 2 
H 2 0, Mg (OCOCH, ) 2 • 4H 2 O, MgCl 

2 mtf-m-f e.ft, Mgo, Mg (oh) 2 a 5 ^* 

b<, Mg (OH) 2 A»«ffc»*bV^o 
[0 0 17] X, r;i/^n^A®<b^i:bT{±, 
Wttt, m7L\t, Al 2 0 3 , Al (OH) 3 , AlO 
OH, Al (NO, ) 3 • 9H 2 O, Ai, (SO, ) 

, , aici, m&m-f £ft, *T?, Al, O, , Al 

(OH) 3 , Al OOHW$L<, A100H#!f$K 
« : *b^^o 

40 [0 0 1 8] x, ^^^o^m^mt^xit, mwt^ 

0iJx.«, CaO, Ca (OH) 2 , CaCO, , 
Ca (NO, ) 2 • 4H 2 O, CaSO, • 2H 2 O, 
Ca (OCO) , - H 2 0, CaWO, , Ca (OCO 
CH, ) , - H 2 0, CaCl 2 ,CaC 2 h 
ft, *-e, CaO, Ca (OH) 2 , CaCO, 
b<, Ca (OH) a tfttlZJBFSUVv. 
[0 0 1 9] X, «afls^lii:LTtt, ^Wttt, fi^J 
^.tf, Fe, O, , Fe 3 0 4 , FeOOH, Fe (N 

03 ) 3 • 9H 2 O, FeSO, • 7H 2 O, Fe 

50 2 (SO, ) 3 • nH, O, Fe (OCO) 2 • 2H 2 
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,0, FeCl 2 \ FeC 1 3 ^tf^lf *>*U Fe %WT, »SL<li3 5II%WTtt5. 

\ 0 3 > Fft 3 0 4 >• FeOOHtfSfSK, Fe 2 0 [0025] X> * ^ U **fb^*©5p*att 
as FeOOH#45tc$fg;bV\. «r»©»«Wl^JSav*©3fefffcJ;»)«»f 
[0 0 2 0] X, 3M;i/Hft^fifcLTtt, JIttWtc i:#T-;£ U-V-@tf/*aSCttflWMi»£ 

m«. coo, Co, o 3 , co 3 o 4 » Co ^ac«t^«ij^bfeffii:bT. «as-r*«uat*»4s 

(OH) 2 , Co (NO3 ) 3 -6H, 0, Co (SO /S14> »VJH**K**«-rS±-C, 511^2 ,umWT\ 

4 ) 3-7H3 0, Co (OCOCH3 ) 3 • 4H #*U<ttl/£inJSlT» S£«FI: b < fct 0 . 5,umfclT 

2 0, C0CI2 e>*u f-Cx coo, C03 x> ^i$t4©®fr^ auro. o l^mm, » 

03 , Co 3 O4 . Co (OH) 2 #$?$b<s Co £b<ti0. 0 SjumfiLt* MlcffSL<tt0. 1/zm 
(OH) 2 4M«t:»*U^. 10 fiLhfc-TS. 

[0 0 2 1] ft, D9B-7^^>>AlMb«4fe« [0 0 2 6] X. *5 U— ©ttflEfc LT«\ BMfflttS 

5 = ">/.SMb^*K 3;WHB,"b^*l##*L<. 7* 5 0mPa-M±, ffSKBlOOmPa-IHH 
^-^AiBft^i, 3swb*ftj£4fe#ttk:ff£bi,3. ± % JgfcfiF* b<lii:2 0 0 mP a • IWSLti: U X> * 
X* cnf.CDM^hUt*> Ib-griUKDtfM-CZ^V 7U-©MM$£S8{fc-f S±-e, I93 0 00mPa- 
-Ift*t:#St5i^0^ X?'JHI»i|i'Cif* »ttT, »$Kli2 0 0 0mPa • J»filT„ ICff* 
>i:7"-*>i:»cSPKU v^i">AAftX b<i±l 6 0 OmPa -#eiTi:t5. 

jj)\sisV2>j]r*>, [0 0 2 7] *«BBlc*^T, BmVM&2 tltz'PU 

*Mb-&» t-yST>imit&®>£^>J}>Mit&<®tZ-is >tft£Rf btttttt h ft f „ 

*u £>sfc*sbt^ j9aav^*^i>AjB<b^»> [0028] czx-, mm&mtit, ma^^v-^w. 

z-v&mib-gt®. *;i/5">A«Mfc^#k «*<b-&«x «flibTinn»*nfcfti*:«E*^imisi«**x 

aw h awb^*** t> ft c^rn -e»sa bft# & j&a£i^s^»tt*»s&»©te» 

>!p©fb^rti^$*fsxv>j-tt, *»(D«W*(fifcc;h, JSTJfctK *o*ikLttt, n-*y-rh 

/\>v— d-;i/§;k tf— ^i5»h5;i/ 30 ft*hlttt> SHIWWBu&i'u ^©#^^31 

«©«a»fif«l*ffl^r««P'b*:«, ^©SEttfpfcSP tbtll IflOOm/Wl, b < J± 2 0 0 m 

*}giirf ^©^iSCi Sf§S!;*«a3>t^ *«©«#* /mi±, HC*t?g; b < {±3 0 0 m/m*±t bs j1» 

V«£-r 5 «a#;£$S^ *9-ft*7 1 0 OOm/MT^t*. X. in8ft£*xfe£U*8Ei: b 

ti5±fff$L^. Tli, ilf»5 0°CW± N $?£b<«:7 0*CJCl±fcU ii 

[0 02 3]?LT, *^{c^^Ttt. huIB^^'J- «120°CWT. »3: b < 1 0 O-CWTCStfill- 

■^M? CNi} fcv>#>H^ CMnD £<D"E)Vit [0 0 2 9] CffifiKf CJ;!), BUlB#<b^©J|»^ 

CNi/MrO tbtO. 7~9. 0 ©ffifflT-^r-T 3 &£4fc2: bT©i*ff^©)i&##t#<!> ia-So *©*&#©¥ 
CfcMSfSf), Ni/Mntbt0. 8~1. 2© ilOOllSS, ;XMtt> ft]E£tt*ift 

i5Ht-r^©A s »sb<, 0. 9~i. i(Dmmtr?> 40 ikba. u m&fMmmmzftz&^x 

©#H£#£b<U 0. 9 5~1. 0 5©^Hi:fS© Mmtzzt&x-g b— *f— @#f/*asaftKd 
UV, Ni/Mn<Z>ttjWfoEI6H**r*«\ «t »3 bfc«i: bt, »$b<tt5 0^ 

S^'J^^A-^'5r;i/v>^>«-&^b^*#-ffi-C^ m«Ts Htc»*b<{*3 O^mWTtU ii^4//m 

^r«©B^^ji:ftSo [0030] mmmn&,m£& ^m^ntz^w-^ mz. 

[0 02 4] ^ ^©^©^^'J-^^^^sfb^)^ «v ffiS*p> b>*^*p> n-^>;-*;i/>^ 

ffM^n*«&««i^s<£«jtft©H(cfiS{s-r?>±-CN it st, xi±, mm. T^=f>^©^«^^^#HST, 

tioii%ei±, »$b<iii2. 5M°/,tt±^ ft£L<imm^;miJxi&i^mmJ3xmm5iT, urn 
b, ^-ft^^ u-s««t4±T;, if 5011 50 iasbesfig-ri> 0 



[0031] *(Di&<D&f$.mmt b-cfct. frmazm®. 

>-5±T% ipT2 0 0'CWl±. b<fi6 0 0°CJii 
±> Mfc#;£b<fcfc8 0 0°CW±i:U X> *Pfl©&^ 
»tt«#*fl3*SJ&*-f S±-^ il» 1 0 5 O'CWT, 
#2: b < 1 0 0 0 "CWT, Sfcff * b < fcl 9 5 0°C£i. 
T£"f£> i^s *©^©io^B#p^i:L-c^ 0. 5~5 

[0 0 3 2] *»W©JittU^£A=y$r;i/V>:tf>* 
^Kfb«SSW*©SfiI;5S£fciu «±©iD<Lt, 

$ ftfc 'P & < 1 1) mid 'J £ A flMfr&tt i: - v ;i/ 
*ft •&* i: v > jtf > Sfb^M i: ft «*F 1" -5 h5IB^ 5 'J - 

ft, «tfise*itj;t5i6«i$-fr, ^-rscifctcj; »3«ria 

[0 0 3 3] CCT% «MW4x »#f&fc«U buIBSWU 

v>*r >«-&iWb«j«M*;<o»Jtt:*»* bT, 
MMSKfc: bUo ^©ISsSHfrWcfc 

[ 0 0 3 4 ] X, )|&#&©«^K{b«&Kfck> *&#©«&*£ 

j&hl§l*l©??ffift$g3©AW3:b^o ffi> ^©^©ingft 
fi«i:btlt a»7 0 0°CW±, $?£b<«7 5 0°C 
tl±^ H£f?£b<(;t8 0 0"CW±i:U ilfil 1 0 5 0 
"CWT, #1: b < fcfc 1 0 0 0 °CWT> MtcJf* b < 9 
5 OTOTttli. 

[0 0 3 5] *&W(Dm&>)zf-'5l*-y>r)l^>JS>m 

&m.ib®Mit&.(DWki5m\z ct a s # >j ^ •> a = y v 

>jtf>tt-&BMbmk TiB-feS (I) tS^nsi^r 
RfcflTC bV\> 
[0 0 3 6] 
[fb2] 

Lix Ni, Mn, Q<i- Y -z> 0 2 (I) 
[0 0 3 7] CSC ( I ) 4\ xlts 0 < x g 1 . 2 ©& 
T-ifc(3> yOTzli^n?^ 0. 7|y/zg9. 
Ov Ogl-y-z|0. 5©W£&ftg§fc-fi!rt- 

ifctb QtiU Mg, Ab Ca, Fe, XVCoA^fc 

[0 0 3 8] milBSC (I) triJ^T, 0<xgl. If 
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{c«mS«©ffiT&5l#@3-rffl[fili:!S:i.o X. 0. 8 
^y/z^l. 2T:;fe3©a s $?lfeb<, 0. 9^y/z 
£1. lT-fe-SC^SHJf* b<, 0. 9 5gy/zg 
1. 0 5T-&£©#!|$£$?£bOo y/z#S58B^B* 

|p]i:&*K B5IBI5fflS31T-tt, iS^rtt©ST-^J 

i:££ 0 X> Ogl-y-zgO. 3 5^5©^$ 
b<> Ogl-y-zgO. 2 5t*5©A s MWSL 

io i -y-zifimtmmmmxit. nmizm^itts 

[0 0 3 9] *mmmtkv : f-'Oh>-v>T)^^ii 
>&-&m<tvai&<*.<Dm&ii& t «fc 3 Ji# U * A = * * 
;i/ v > # >«-&&<b«M&#Bu b — F-EHfr/ttftsStt 

J1«0. 0 1//mW±, »^b<«0. 02/im 
St»SL<l±0. l/zmWiT-fet), Sit 3 0 
jamWT, lfil<ti5^mKT, It»$b<tt2 5 

20 /rmttL »$b<tt4/zmJW±t?fe»J> ii«5 0>um 
WT, »SL<li4 0//mfelT©*-CTf*-5o X, BE 
T^(cJ;5tb*BI«f*Ss j1©0. 1 m 2 /gJ^±, »S 
b<li4. Om 2 /g«±f&D, If 10. OmV 
g«T, »SKIi8. Om 2 /gJ^T©*©Tfe5o 
[0 0 4 0] X, *&W<DmVtV?->5&-y>r)V^>il 

>&L<&m<b<®i®{£(DMmi5& n ct u ^ >> a = ^ 

;p v >3tf >*^Mb*«#tt^ «&^5S«^JS b T © 2 
o 00^ ^t^©^ ^7ittf, mmo. 5g/ccH 

±s Sf*b<{iO. 6g/cc«l, Mt»itb<tt 
30 0. 8 g/c cJiLtT&tb iim3. Og/cc«Tv 
»*b<<i2. 5 g/c cJy.T© &©-£&»?> ^IT> 

©^ 7-wm<Dm&m<D* * ymmizpt-? sjt^. » 

£b<ttl. 10W±, Mtc»*b<ttl. 1 5W±i: 
^?BKt:*5Jt5^^a5iA?a**^-r*©h^ 

[0041] ^^©ji^y^A^y^uv^tf^ 
40 'j^^A-^mTiwiE^M^KiibTffl^stffjaT-fe 

[0 0 4 2] **W©*JS*«t:«t»)#«.ii*JB«y^- 

m(DiEmm®mt:isX<DQimm±. se*^©*&tcj; 

b, ttife«tt«MiMHIIC:S# b, ^^■e-fcS. *? 
* b < {i-fflru^^>D-;u7-bx^{c «t »)JE^b«LS 

50 zftoztizi.*). mm{mmiziEmmvtifi<£*iig*m 
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'[0 0 4 3]„cc:t?,. m^btizmwMtis-az, mz. 5y^7*7^>:/^y^©7J— *>^5>y^ R 

fcf> #'J tT-'j7 ; >7;U3|-^^ h\ ^'Jt 1 h^y^Xa SnO, Sn0 2 , Sn,., M» 0 (MliHg, 

x.^u>,. ^'J^^M^^'JU-h, *»Jxi^b>^ p, B, Si, Ge> Xtt S b-t-& *K xtt0gx<l 

OffiSI, **-U>:7*y:c>zfA, U h T-fcSo ) , Sn 3 0 2 (OH) 2 , Sn 3 - X M, 0 2 

SH/x.yJK, ^U>yt3\^]y>=iA, ^rfAl?CD (OH) 2 (M,±Mg, P, B, Si, Ge> Sb, X 

rfA, ^CDflfe. tf'Jgt^tfx^K -b;i/D-^^©iS^ ttMnT?* *K xtt 0 gx< 3 T&-5<> ) , LiSiO 

X, SMKWfcLTB:, ^Jxfcf, Jimm®. Ait 2 , Si0 2 , LiSn0 2 ^&mif<biv, X, 

flk ^^l/x^l/^ h > s ->^D^y >*?CD-!r h> [0 0 4 8] ■€ L"C> *mf**fflfc:]EBii£1&H^frJI& 

h >ttatti«**«W6ft5. [0 0 4 9] 3C-C% «WIi:bi:liv tflAK, MM 

[0 0 4 4] X, iSStthLTtt, T;i/5:r:H7A, Xttx K#?H£Mi 

>u^m, -vTto*«j*9m<Ds m&&, mni~~i 20 mm., f)^mmw. mnm&mMwmifim^bix. <p 

0 0 0//nu L<fct5~5 0 0 //mGDlgA^tf tf. LV> 0 

a. JE«soft*#:i:b-ctt7';v5-^A®* s $f* iu. [0050] zcDmmmMmiz&ii zmmnt lt«u 

ffi* IE«i?S!ilK^*S©JP^tt, iifiri~1 000>u mfcE, LiCK LiBr, LiCIO,, LiAs 

nu »$b<li 1 0~2 0 0>umfc£ix£o F 6 , LiPF 6 , LiBF,, LiB (C 

[0 0 4 5] X. 3E««»K#*Jifc:teW-SIE««*lJt a H 5 ) 4 > LiCH, S 0 3 , L i CF 3 S0 3 > L 

(D^ty^i, mm®a*$(Dnmft&*m$k-r?>±-c, in (so 2 cf 3 ) 2 , lin (so 2 c 

Ml 01i%«±, L<fi3 01I%W±, H(C 2 F 5 ) 2 , LiN(S0 3 CF 3 ) 2> LiC (SO 

»$L<li5 01I%a±}:U tltbtoitt^ 2 CF 3 ) 3 ^&m?e>ti, 51. ®t&£LTlt, m*. 

&%f*mui-z±x-, mm9 9. 9ii%«T, »il yx^n—y^ i, 2-s^ h*->x.*> v 

<fc*9 St$fSL<(±9 51I%WTt 30 1, 2-^xh + >>i^x r h5tHD77X 2- 

■T^o X, ifcS#?W©lt*f!l-&«. «8BilLTcD«IMW3i ^Wrh7tt-'n77X 1, 4 1, 

K^*fil{S-r?)±-t-s iimO. lli%W±, »Sb< 3-mV7X 4-**\>l/-l, 3-5?**V^> 

ttiMXCLtu atc$?£u<«:5Sfi%m±i:u « ^cd^-^;i/^ 4-^;i/-2-^>*y >me>trb 

m&%SHT, $f$L<li6 01I%ttT, ICffSK Dtr^-^-h^©!.^^;^ S'jt?-/!'*— ^ 

ii4on%wTi:tio x> mmm^mm^t, m yx^w-^-b, **\«/:c*-;i/a— k x 

T, IS5 0il%ttT, »tL<ii3 01i%WT, 40 ^ h 1 , 2 - ^ d >m<DJ\a7>{h&Hh 

S(c»tb<«il 5fi«%WTi:-rSo ^f^;i/*7>«|©x^*7> 

[ 0 0 4 6 ] X, A^fcfc, A«i?S«!lH^, iB^Ji:*^ S<b£tt8U »J;k P*d l^^-xi h ij;k ^ 

5^ J f'5»»3 — -^^(D^-fb^ 5^5a^Kf [0 0 5 1] X, -tr^U—^LTHu 3^ 'J xi^ U 
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;K ^'Jt5> H> tf'JT^ y nzi h y 

[0 0 5 2] 

[0053] imm i 

y^^A^b^^b-coTk^by^^A-*^ cl i 
oh-h 2 0} -y^igfb^&ih bT©7k^b- 
CN i (OH) 2 3 ^>j}>mit-&®t\^x 

QM^V^fritX. 'J T^AJjR^ CL i} :-f!r;HB 
-? CN i } : v>#>Jg^F CMrO =1. 0 5:0. 5 
0:0. 5 0 *"6*{cAPx.T Hff^SS 1 

2. 51t%®^7 'J— SIfiU CCD^^y— fli 

XttSS! r^y->;|/KD-20BSj ) £ffl^T*g£- 
-f&tftC, ^^y-*cD=&-fb-&^)©¥^«^S* J x U 

tbTO. 3//m(C%:SS-C% ft) 6 ftmSA&ftbfe. 
C®^7'J-©*SSIt BMSLttflttHc,fc»>SJj£l,;fett 
i: LT 2 9 0 mP a • fPX$>-^tzo 

[0054] f#e>*vfcx^y-£\ xri/- p 

-fV- j ) Sffll^T. 2 3 m 3 /7>CD»AS-e^''i7>7 
n-^#fc9 0 o C©*0^^{c^Utifi^lRl{-s m 
flE^«C<t 3 0 0 m/#©Jii£&T-y x;vfr<5>i»tij£ 

«\ mm&.Mizzs&mzittzik^ m<btitzmmtL?* 
o o'er- 1 oftm&fR-rzztiz*. 9, ^E;i/ 

tbT% y^^AH^CLi] :-'^MS? CNi) : 
v>#>fH^ CMn} = 1 . 05:0. 50:0. 50 

[0 0 5 5] f#£ftfcStty^Ar:y>!r;i/V>:tf>1t 

£g»*^Jt3tESI$J«3§B (^ti»S r AM S 8 0 
0 0Sj ) £^TBET&££.|>it3!E;K£8!l;£L-/r 
i:C?>> 6. 14m 2 /gX&r>tzo X, f#e>tVfc«1& 

mwnmvwms g* i omic^w^^uv^ 
ym&£Lxm%.i,tz£z.?> s i. i2g/cc^o 

[0 0 5 6] Hffiifll 1 

tbe^j n?» e> titzmvt y ^ ^ a ^ jv v > # 

IMb»*M*:*tt*K:ftlitr HJB«-«1« 2 3.0 »g%© 



(mffl2 0 0 3-3 4 5 3 6 (P 2003-34536 A) 
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*5'J-«W«U ;©X7'J-^ flNUCftftttftttS 
SiC*9^«S (^>^:n>*-^^-b?Xtt§!! 
-Ul/KDL-ASj ) *ffl^Ti^2KfHSS»#b 

to ife^T% f#f>nfc^^y— ^ru- H7-f -v- 

-j ) £fflt^T. 3 m 3 /73-©#A«t?ye;>7D-^ 
*fe9 0'C©JD^«,^{c*fbTiS^(fijt=, iaff^» 
iz&s 2 o om/®><D&mx; Z)ifrt>mtii£-e, Ban 

io 9 o o°cx 1 o^uBnmwaaf *ci:t:«tD, ^fttt 

T% y^^AHi? CL iD : -s^HS^F CNi} :V 
>^J>I? CMnD=l. 05:0. 50:0. 50© 

[0 0 5 7] ff &ftfcJitty^«>A=y$r;i/V>:tf>* 

>r;uv>^>^^b#5T-$>5ci:Assg^^nfe 0 X, 

20 ^P*&— itott^gtt 7 . 2>t/m-C*fc-3feo 

[0 0 5 8] tmm 1 t-45Jt?.^PI«©^T*l:ba 
a«*««L-fci:C^ 5. 5 4m 1 /g^ofe. 

flt^5«*K*^s»r«aCi:bT«!l«bfci:C5x 1. 4 
0 g/c c-C*D, ttMtm 1 fci5ltSl&#Hfi©^ 
§Efc**-f -SJttt 1 . 2 5f*ofe 0 
[0 0 5 9] 

mfiBtbiK^j i Rvmmm lxm^ntzm^: 1 )^^ ^-^ 
>7?y9, ^^jtbTw^y^h^^^^-o 

7 5«fi% : 2 011% : 5fi«%© 
fy-&fc&a«'C*^U ieg9mm©R^{CfT^^^^fc 
i:^©a**5jSst,8mgi:^5J¥^-r->-Kcfig?f$b> ^ 
i'-h*^ttg9mm©P3fi5£?T-£,Si£, T^^n^A 
S!^^^/1> K^^^©M-B{ca*-Ti.ci:fcJ;t)iEei 

A/cm 2 (D^mmitm, mt>EMip*> y^^A^^-v 

40 ££fcm£-e--5S/fo£±Pg4. 3VT*tfl\ »:^T-> flBSSt 
mS.0. 2mA/cm ! ©«««t»«> BP^IEStyT 1 - 
■>A-Y^->Si!S®[^Hi--5S/*;*TRS3. OVXft^fzt 
#©. iE«itSt)H*ffiS«afct)©«]Sa3fe«^S CQs 

(C) (mAh/g) D , W^»*^S CQs 

(D) (mAh/g) } ^jffl^bfco *©«JWffi*^S 
CQs (D) (mAh/g))*, IMllmA/ 
cm 2 xm^Ltzmm^M CQa (D) (mAh/ 

g) D *1 fc^bfco 

[0 0 6 0] *ne»©«j^»«^a CQs (d) 

50 (mAh/g) ) , RV&m®& CQa (D) (mAh 



mm 10 mi 
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/g) «fE*iy^afK*»6*ffi«MISfct)t«ll 
U «J»«t«gfg CQ s * (D) (mAh/cc)h 
&tffifc«&fi CQa' (D) (mAh/cc))tU 
«1 CfifBbft. 

[0 0 6 1] ftfiifS^gi:UTCDllffii(&* (d 

ooa = 3. 3 5 A, ¥*S«t ; FS=8~ 1 0//m) , *S# 

ay^b-t©* 1 ; K=y5*>7^*^-f h&> 92. 5 a 

S%:7. 5«a%©f!|-&i:^5a:tN-^5 : -;i/tfD "J 

£ 2 0,um©»§?§©)tffi£g;fcU S£*g£-fr£:§ 
1 2 mm©Rff*{;:fT 0. 5 h- >/c m 2 

(CO. 2mA/cra' <D^«^T-ft«i(C V 3-0 U-i 
ft«Wfl*#SSJi6*TIB0 Vfffofehl®, AfiitS#5 
S#fiiaaafc?)©«JS8lR^a CQf (mAh/ 
g) 3 *«fcbfc. 

[0 0 6 2] ei^^UTv lMa&©±lC, tfHEjEaWBS" 
-hfr^Bgl 2mm©njfcfc}T*>ifcV>£: i £>© (Sa# 
i&18mg) $7;i/5-^Al!x^;^b-X^;KcE 

U— LT©#?Ltt^'J^^U>7^;UA (Jg£2 5 

tfHB"Cfls*Lfcft«ft«BU Itl»ilffl©^ 
^-1*- £*Sbfc^ bT®. ^b>* 



= { CQf (mA 
(mAh/g) 3 



(8)^2 0 0 3-3 4 5 3 6 (P 2 0 0 3 - 3 4 5 3 6 A) 
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hi: ©iS^&& (g 
«J±3 : 7) C1WJ5* ^©A&fbSS&'J^A 
(LiPF, ) «»rtCHnitT+ 

icsa (g) /ft«i««as»a (g) 

h/g) 3/1. 2} / CQs (C) 

[0 0 6 3] »6ilfc3-f>t;H:wt, lB#B4s@ 
C1C (mA) 3 = CQs (D) (mAh/g) 3 
xiEWSMtft* (g) fcRJgbT, 5fc1\ £ 
mmO. 2CMt2*'fi'JK M)tl«lC3!Sttt 

0. 2C3iSftIl*'f*;K StfJttjltlCMtSO 
■y--f^;KOtj»fcfrofco 35S±K*£Ett4. 2 
V, TE«£Ett3. OVhbfco £©i:£©5 0°CT!© 
^•il C3SjKm5 OiM ^;i/KSI{3*5^-C^ ltf-f* 
^BSfcSgfi CQh (1) (mAh/g) ) fc5 0W 
CQh (5 0) (mAh/g) 3 i:£$J 

&m CP (%) 3 SJMJU SSSMltiLL 
P (%) = { CQh (5 0) 3 / CQh (1)3} xi 
0 0 

[0 0 6 4] 
[fftl] 



20 









mm 

fflm&&*lQs<D)l (mAh/g) 
ttWHftnttCQs' 0))] (mAh/cc) 
at fSJft&SO. 2mA/cm a 


153.1 
171.5 


152.5 
213.5 


ftS^aCQaO))] (mAh/g) 
Sc®&«[Qa' CD)] (mAh/cc) 
at ffiSKfiaribnA/cm 8 


78. eo 

88.03 


7& 21 
106.7 


IWP BfflrtKSiCQhd)] OnAh/a) 
50t>f^eS«SS[Qh(50)] (mAh/g) 
at 50X: 


139.1 
13a 5 


14a 5 

129.8 




93.81 


92.39 



[0 0 6 5] W±Olt«W 1 t 



i©*sjii*>e>> * 

l©BtfcU5^A 

-*>!r;i/v>#>«i^iite«&im, J£«fc0"J l ©»#« 
^BYb*t»-r*JWfflE(0*Ajft**«**<, «««« 

*k *^BB^©»ii^(cJ;»)f#e»^S^S(6^ll©««'J 

^ * a >r ;u v > # >&&&<tmmt& iEmmmn t 



50 



[0 0 6 6] 



12003-34536 (P2003-34536A) 
15 16 



7D> h^-vCD^B^ 



4G048 AA04 AB01 


AB05 


AC06 


AD04 


AD06 AE05 








5H029 AJ03 AK03 


AL02 


AL03 


AL06 


AL07 AL08 


AL12 


AM02 


AM03 


AM04 AMOS 


AM07 


CJ01 


CJ02 


CJ08 DJ16 


DJ17 


HJ02 


HJ07 


HJ08 








5H050 AA08 BA16 


BA17 


CA09 


CB02 


CB03 CB07 


CB08 


CB09 


CB12 


FA19 GA02 


GA05 


GA10 


HA02 


HA07 HA08 









